Supporting Figures
Figure S1 Z-stack of a cell pair held vertically by the optical tweezers and imaging of the interface. 
Supplementary Methods

Movies
Movie S1 Time-lapse movie of the cells shown in Figure 1 Movie S2 Time-lapse movie of the cell shown in Figure 2 Movie S3 Time-lapse movie of the cell shown in Figure 3 Z-stack of a cell pair held vertically by the optical tweezers and imaging of the interface. One cell is stained with the membrane dye DiD (red), the other with the membrane dye DiO (green). 
SUPPLEMENTARY METHODS
Cells
 Cell culture: Cells were cultured in R10 media (RPMI1640 medium supplemented with 10% FCS, 100 μg/ml Penicillin-Streptomycin and L-glutamine (Invitrogen)) at 37°C in a 5% CO 2 atmosphere. Cells were passaged at a ratio of 10:1 or 10:2 every 3 days.
Experiments were carried out the day after passaging.  Cell manipulation: cells were manipulated in the xy plane using the steering mirrors.
Manipulation of cells along the z axis was possible by defocusing the two relay lenses and thus producing a diverging wavefront in the pupil plane of the microscope objective.
To rotate the cell conjugates, the power required was less than 30 mW for a few seconds.
Once the cells were in the right configuration, less than 15 mW was needed to keep them balanced. Detrimental effects of such powers at this wavelength are negligible. Adjustment of the laser power during the course of the experiment could occasionally be performed to compensate for fluorophore photobleaching. The laser power could be increased to allow small and dim structures to be seen when necessary while allowing brighter structures to saturate the detector.
 Frame rate and size: The scanning rate was generally set at the fastest allowed by the galvanometric-scanners (400 Hz line-scanning rate). For a 512x512 pixel frame, this resulted in a frame rate of 1 frame per seconde. To achieve faster frame rates, the frame size could be reduced to 256×256 pixels, with no loss of resolution (the voxel size remained below the maximum diffraction limited size) as the field of view was reduced to image only one pair of cell conjugates.
Image processing
 ImageJ: Image processing was performed using the freeware package ImageJ (NIH).
Image brightness and contrast were adjusted to maximise image clarity. For oversampled images, Fourier filtering could be occasionally used to remove residual noise.
 Volocity: Volocity (Improvision) was used to produce 3D reconstructions and en face views of cell conjugates. Volocity was also used to measure filopodia lengths and synapse areas.
